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Phototrophic bacteria that have the original light synthetic system are the oldest 
prokaryotes on earth. Most of them contain photosynthetic pigments and use energy 
from light for growth. The metabolic mechanism of phototrophic bacteria plays an 
important role in the marine carbon cycle and global climate change. Currently the 
phototrophic bacteria mostly include aerobic anoxyenic phototrophic bacteria (AAPB), 
proteorhodopsin bateria (PR) and some pigmented hetrotrophic bacteria (PHB).  
In this study, we collected water samples from different sites including the Pacific 
Ocean, South China Sea and East China Sea. The bacteria were cultured on modified 
conventional solid plate .The three bacteria isolated (JL351, JL354 and JL475) were 
identified by 16S rRNA analysis and performed physiological and biochemical 
analysis. The 16 PHB strains isolated from different marine habitats were classified 
by 16S rRNA analysis, fatty acid composition analysis and protein fingerprint 
analysis, respectively. The main results are as follows: 
(1) RO medium and RO medium with streptomycin could get more pigmented 
bacterial colonies compared with other media, indicating that the two culture media 
were more suitable for isolating phototrophic heterotrophic bacteria. 
(2) Three isolated strains (JL351, JL354 and JL475) were identified and the results 
showed that they were new species, within which JL351 belonged to the Roseobacter 
clade, JL354 to the genus Citromicrobium and JL475 to the genus Erythrobacter. All 
strains contained BChl a and the light reaction center complex encoding subunit puf L 
or puf M genes, indicating that these strains were AAPB. 
(3) The 16 PHB strains were distributed in three major groups of bacteria, namely 
α-Proteobacteria, γ-Proteobacteria and Cytophaga-Flavobacterium- Bacteroides (CFB) 
group. Most strains had more than 95 % homology with described bacteria in the 
Genbank database and distributed in 12 genera. 
The results of our study may provide the basic information for the further study to 
understand the importance of solar energy utilization of marine bacteria in marine 
ecosystems. 
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包括厌氧光合异养细菌和好氧不产氧光合异养细菌（ aerobic anoxyenic 
phototrophic bacteria，AAPB）[7-9]。依靠细菌中的视紫质（rhodopsin）捕获光能
的海洋细菌分布比较广泛，许多类群中的细菌都具有此功能，如嗜盐古细菌
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表 1.1 利用光能的海洋原核生物 
Table 1.1 Main groups of phototrophic prokaryotes in the photic ocean 




Bchla a、c 和 d 
绿色非硫细菌 






Bchl a、c、d 和 e 
绿硫细菌 





Bchl a 或 b 
紫色硫细菌 
(Purple sulfur bacteria) 
厌氧 830~890；1015~1035 光能自养 
Bchl a 或 b 
紫色非硫细菌 
(Purple non-sulfur bacteria) 
厌氧 830~890；1015~1035 光能异养 
光合异 
养细菌 








Chlb a Synechococcus;Prochlorococcus 严格好氧 450/665 光合自养； 固定 CO2；产氧 
光合自 
养细菌 







SAR11:Candidatus Pelagibacter ubique 
HTCC7211;SAR86: marine clone EBA620E09; 
marine clones: HOT75m4, PALE6,RS29; 
Vibrionaceae: Photobacterium sp. SKA34 

















SAR11: Candidatus Pelagibacter ubique HTCC1062 
(L);SAR92: HTCC2207 (L); 
SAR86: marine clone eBAC31A08 (L); 
Flavobacteriaceae: Dokdonia donghaensis MED134 
(M); marine clones:REDr6a5a6 (V),RED23 (A) 
好氧 525 光合异养；不产氧 
















Xanthorhodopsin Flavobacterium/Cytophaga: Salinibacter ruber 好氧 560 光合异养；不产氧 
含其他视紫
质细菌 






































细菌即紫细菌提升到变形菌门，并进一步分为 3 个纲： α- 变形菌纲
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